Knowledge of medicinal plants has accumulated over centuries and often represents the only therapeutic resource of small municipalities in the interior of Brazil. The objective of this study was to evaluate the knowledge and use of medicinal plants by the population of the municipality of Bom Princípio do Piauí, Piauí state, for the treatment of diseases in humans and domestic animals. Interviews were conducted with 38 residents using standardized questionnaire forms, with the "snowball" technique. Fifty nine families, 98 genera and 112 species were recorded. Of these, 22.3% were indicated for the treatment of diseases in animals and 9.8% were said to cause adverse effects. The families with most species were Fabaceae (14), Euphorbiaceae (11) and Lamiaceae (6). The species with greatest use value (UV) were Myracrodruon urundeuva Allemão (0.65), Dysphania ambrosioides (L.) Mosyakin and Clemants (0.63) and Amburana cearensis (Allemão) A.C. Sm. (0.42) . The leaves were the parts most frequently used (26.8%), followed by bark (21.0%). Of the 15 used categories listed in this study, those with the highest number of recorded species were related to illnesses associated with the digestive tract (102), diseases of the genitourinary system (72) and diseases of the respiratory system (60). This study revealed the importance of knowledge and use of medicinal plants in caring for the health of people and domestic animals in the municipality. In addition, the study provided information on plants of the local flora with pharmacological potential.
INTRODUCTION
Around 50,000 plant species have recorded medicinal uses and the World Health Organization estimates that *Corresponding author. E-mail: karina.castro@embrapa.br.
Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0 International License about 80% of the world´s population still rely on such plants for their primary source of medicines (Wood et al., 2010) . Brazil is one of the countries with the greatest diversity of plants in the world, with an estimated 20% of all species on the planet (Carvalho et al., 2007) , and more than 46,000 accepted species currently recorded (Lista de Espécies da Flora do Brasil, 2015) .
Research in Brazil shows that 91.9% of the population make use of some or other medicinal plants, and that 46% cultivate these plants in home gardens (Ethur et al, 2011) . Traditional knowledge about the use of these plants is vast and it is in many cases the only practical recourse available to the rural population for treating ailments (Pasa et al., 2005) .
Much knowledge of native plants held by rural communities has been lost due to rapid environmental degradation and reduction of plant diversity in areas where the original vegetation has been replaced by croplands and pastures (Castelleti et al., 2003; Shen et al., 2010) . Environmental degradation can lead to desertification, especially in areas within the semi-arid caatinga biome (MMA, 1998) . As traditional links with the land are weakened by modernization and more intensive contact with urban centers, the transmission of folk knowledge of medicinal plants may be reduced and ultimately lost (Pilla et al., 2006) . Salvaging popular knowledge of medicinal plants is important not only as part of cultural preservation but also because it can provide reliable information for modern bio-prospection and environmental management models that promote the conservation of natural resources (Albuquerque and Andrade, 2002) .
Ethnoveterinary medicine embodies traditional knowledge and veterinary practices concerning the health care of domestic animals in rural areas (Mathias-Mundy et a., 1989) and represents an affordable and inexpensive option for farmers (Mathias, 2004) . Despite the crucial role of ethnoveterinary medicine in most developing countries, very little of this knowledge has been documented (Yinenger et al., 2007) . In Brazil, although such knowledge is widespread (Confessor et al., 2009) , we know of no published ethnoveterinary studies for the state of Piauí.
Given the above, the objective of the present study was to carry out a survey of plant species used in traditional medicine for the treatment of humans and domestic animals and also to record their adverse effects as recognized by residents of the municipality of Bom Princípio do Piauí.
MATERIALS AND METHODS
The municipality of Bom Princípio do Piauí has an area of 521,572 km 2 with its principal town situated at 03°11'27"S and 41°38'42 (Aguiar et al., 2004; IBGE, 2014) . The vegetation of the study area includes hypoxerophytic caatinga, transitional vegetation types, hyperxerophytic caatinga and areas of intermixed cerrado and carrasco vegetation (Aguiar et al., 2004) . The population of the municipality is estimated at 5,304 inhabitants, of which 68.8% live in the countryside, having a nominal average monthly per capita income of R$ 201 (IBGE, 2014) . There is only one health center, a single Joint Health Unit and a single pharmacy. The incidence of poverty is 49.06% (IBGE, 2014) . The nearest hospital is located 51 km away in the town of Parnaíba, Piauí.
The study was conducted between November 2012 and March 2013. Standardized questionnaire forms were used. These contained structured and semi-structured questions to measure independent variables of the interviewee (gender, age, education, income level) and issues related to knowledge of the use of medicinal plants, such as which plants are known to the interviewee as medicinals, reason for their use, method of use, how the plant is acquired, plant part(s) used and undesirable effects observed. The information obtained in the interviews was recorded or transcribed only after the purpose and methods of the study had been explained and the respondents had given their prior permission and signed a document registering their Free and Informed Consent (Termo de Consentimento Livre e Esclarecido).
The "snowball" technique was used to identify interviewees and followed this sequence: a local mediator indicates the key community informants who have the greatest knowledge about medicinal plants, and these, in turn, will indicate new informants, until the cycle is closed and no further informants are indicated (Bailey, 1994) .
Medicinal plant species in the municipality were collected in flower or fruit by means of excursions guided by local informants . The collected plant specimens were labelled and preserved as herbarium vouchers following the methodology described by Mori et al. (1989) . Species identification was carried out by consultation of the specialized taxonomic literature, using identification keys and comparison with herbarium specimens already identified in the Herbaria of the Universidade Federal do Piauí (HDELTA), where the entire collection of this study was later incorporated. Unidentified material was sent to taxonomic experts. The family classification follows APG III (2009). The names and authors of botanical taxa are in accordance with the standard works by Brummitt et al. (1992) and The International Plants Names Index (2015) . Data on the origin of the species (native to Brazil or exotic) followed Lista de Espécies da Flora do Brasil (2015) .
To quantify the survey results, we employed the Use Value (UV) for each species cited by informants, a methodology proposed by Phillips et al. (1993) and modified by Rossato et al. (1999) . Use Value is given by the formula UV = ΣU/n, where UV = Use Value; U = number of citations (or uses) of the ethnospecies per informant and n = total number of informants.
A measure of agreement among informants in the use of the species was calculated as the Informant Consensus Factor (FCI), according to the formula: FCI = (nurnt)/ (nur -1), adapted from Trotter et al. (1986) , where nur = number of use citations made by informants to a category of ailments; nt = number of species listed in each ailment category. The maximum value of FCI is 1 when there is complete consensus among informants within the ailment category.
The therapeutic indications were grouped into 15 ailment categories based on Almeida and Albuquerque (2002) and Cartaxo et al. (2010) with modifications; namely, ailments of the respiratory system, nervous system, digestive system, genitourinary system, musculoskeletal and connective tissue system, injuries caused by poisoning and its consequences, inflammation and pain in general, infectious and parasitic diseases, neoplasms, ailments of the circulatory system, the skin and subcutaneous tissue, endocrine glands, nutrition and metabolism, disorders of the sensory system (eyes), the sensory system (ears) and "cultural illness". This last category was used for plants indicated for other non-medical purposes, such as 'evil eye' or "envious eye" (Amorozo, 2002) .
RESULTS AND DISCUSSION
Medicinal plants are used by the population of the municipality of Bom Princípio for the treatment of ailments that affect both people and domestic animals. Respondents varied in age from 35 to 86 years, with a mean of 60 years, showing that older people tend to have more knowledge of medicinal plants. This has been observed in another study (Silva et al., 2015) , where people over 50 years had most knowledge of medicinal plants and younger people showed very little interest in the subject. More men (55.26%) than women were represented among the respondents, also observed by Oliveira et al. (2010) . This could be because men's daily work generally requires closer and more regular contact with local native plants and vegetation, promoting greater acquisition of knowledge about the medicinal properties of plants (Ming, 2006) .
Among the respondents, 42.1% had not completed elementary school education, 39.5% were illiterate, 15.8% could read and write and 2.6% had completed elementary school. Most respondents (72.0%) were from the rural zone and 55.3% had a family income of a single minimum wage. These figures may reflect the limited availability of local employment coupled with low wages and the main economic activities in the municipality being subsistence agriculture and small businesses. A prevailing family income of a single minimum wage was also recorded by Oliveira (2010) in rural communities of Oeiras in the semi-arid region of Piauí state, and by Silva et al. (2015) , in communities of the municipality of Luís Correia, in Piauí's littoral region.
Overall, this study recorded 112 species of plants used in traditional medicine, distributed in 98 genera and 59 families ( Table 1) . The families with most species were Fabaceae (14), Euphorbiaceae (11) and Lamiaceae (6). Similar results were obtained in studies conducted in the municipality of Abreu e Lima, in Pernambuco state (Rodrigues et al., 2014) .
The large number of medicinal plant species recorded in this study shows that they are widely used in the area, as also observed in studies such as that of Ribeiro et al. (2014) conducted in a caatinga area the municipality of Assaré, Ceará state. The use of medicinal plants to cure various ills has a long tradition in some regions of Brazil and demonstrates people's wealth of knowledge. A chronic lack of industrialized medical drugs in the public health services (Matos, 1998) and their high cost (Souza et al., 2012) , tend to make the population more reliant on medicinal plants.
As regards the origin of the medicinal species, 66.1% are native to Brazil, which demonstrates the importance of the region's useful plants to local people. A different result was reported by the study of Ribeiro et al. (2014) , where the use of exotic species predominated over natives.
The species with the highest UV were Myracrodruon urundeuva Allemão (0.65), Dysphania ambrosioides (L.) Mosyakin and Clemants (0.63) and Amburana cearensis (Allemão) A.C.Sm. (0.42) ( Table 1) . These use values are a measure of the importance of these taxa to the region's population and also underlines the importance of biological conservation of the local flora. Lack of guidance for the sustainable harvesting of native species for therapeutic use could lead to the disappearance or drastic reduction of natural populations, as with M. urundeuva and A. cearensis. These two species have been included in the Brazilian Ministry of Environment's official list of endangered species, according to Normative Instruction Nº 6, of 23 September 2008 (Brasil, 2008) . The threat of extinction of these two species is enhanced by their popularity as medicinal plants which leads to unsustainable harvesting of their bark and consequent death of individual trees. Sustainable management would allow these plants a long life as the source of medicinal raw material for local people and such practices need to be implemented as soon as possible (Shiki, 1997) .
In this study, the use of M. urundeuva was recorded as an anti-inflammatory for the human intestine and uterus and for the treatment of reproductive problems in cows (Table 1) . This taxon is also used for inflammation of the reproductive tract in traditional communities in the municipality of Soledade, state of Paraíba (Lucena et al., 2011) . The pharmacological potential of this species has been indicated by its antimicrobial and antiulcerogenic effects and as a protecting agent for gastric mucosa Carlini et al., 2010) .
It is noteworthy that 22.3% of the species recorded in this study were cited for veterinary use by the majority of respondents (73.7%). Such species are used primarily for the treatment of parasitic diseases (10) and for retention of the placenta in cows (7) ( Table 1) . Ethnoveterinary medicine is commonly carried out in the municipality of Bom Princípio do Piauí, where cattle, horses and dog species are treated.
D. ambrosioides is one of the most commonly used plants in folk medicine in almost all of Brazil, especially in the Northeast (Matos, 2007) . Some effects indicated by respondents, such as its ability to combat flu, treat worms and consolidate fractures (Table 1) are also described by Morais et al. (2005) and Matos (2007) . Action on fractures has been demonstrated in a test with rabbits (Pinheiro Neto et al., 2005) , while wound healing activity was observed in experiments with rats (Sérvio et al., 2011) . The efficacy of extracts of A. cearensis as a bronchodilator, analgesic and antinflammatory was observed in preclinical studies by Leal et al. (2000) and its antibacterial action against Staphylococcus aureus and Escherichia coli was shown by Figueiredo et al. (2013) . The leaf was the plant part most frequently reported for medicinal use, representing 26.8% of the citations, followed by the bark (21.0%). The leaves of many species are not available throughout the year because they fall during the dry season and in these cases the collectors dry and store them for later use (Silva et al., 2015) .
The category of therapeutic agents for problems of the digestive system had the highest number of citations (102) and the highest number of species (48), P. barbatus being the most frequently cited. According to Matu and Staden (2003) , extracts of P. barbatus have antibacterial and antiinflammatory activities. However, this plant should not be used by pregnant women, infants, children, hypertensive patients and those with biliary obstructions, because this species has toxic and abortifacient properties (ANVISA, 2011).
The greatest value of the Informant Consensus Factor (FCI) was related to disorders of the sensory system (ears) (FCI = 1), followed by ailments of the genitourinary system and musculoskeletal, respiratory and cultural problems (FCI = 0.6 each) ( Table 2 ). There is greater consensus when a species is indicated by several informants for signs and symptoms of a disease category (Trotter et al., 1986) .
The Agência Nacional de Vigilância Sanitária (ANVISA) maintains a list of 66 traditional medicinal plants which have scientifically proven medicinal effects and indicates their correct usage. Fifteen species cited by informants are included in this list and despite their adverse effects according to ANVISA (2013), none of the respondents cited these effects, suggesting they were unaware of the health risks linked to their usage. On the other hand, 18.4% of respondents indicated eleven species as the cause of adverse effects (Table 3) , demonstrating that there is partial knowledge within the population of the municipality of Bom Princípio do Piauí of the health risks associated with the use of some medicinal plant species. The World Health Organization recognizes the importance of the therapeutic potential of plants, but it cautions against their use because of the dangers posed by inadequate preparation of traditional medicines and the frequent lack of knowledge of their possible adverse side effects (Calixto, 2000) .
Various traditional medicinal species cited in this study possess toxicity, even when this was not recognized by informants. The seeds of Ricinus communis L., for example, may cause irritation of the gastrointestinal mucosa and in severe cases can lead to convulsions, coma and death (Plantas Tóxicas no Brasil, 2009) , Acanthospermum hispidum DC. has abortifacient and teratogenic action (Lemonica et al., 1994) , while Aloe vera (L.) Burm. f. exhibits properties toxic to the kidneys (Wagner et al., 2006) and liver (Yang et al., 2010) . Moreover, the toxicity of some plants used in traditional medicine is sometimes described only after the occurrence of many cases of intoxication (Silveira et al., 2008) and the toxic potential of many other species has not yet been identified.
Medicinal plants are recognized as such by the effects they produce and many of the therapeutic indications provided by local informants are in agreement with results reported in the scientific literature, even though the local population is unaware of the active plant (Bertini et al., 2005) . However, plants contain complex mixtures of chemicals that can elicit biological and pharmacological actions (Sousa et al., 2008) and while some may have beneficial effects, others may be injurious to humans or animals.
Conclusion
This study verified the existence of an important practical dependence of the people of the municipality of Bom Princípio do Piauí on local medicinal plant species used for both humans and domestic animals. The knowledge of medicinal plants harboured by this community was shown to be important for local health care and to provide a strong additional argument for the conservation of the local flora.
